Universal multiplex PCR and CE for quantification of SMN1/SMN2 genes in spinal muscular atrophy.
We established a universal multiplex PCR and CE to calculate the copy number of survival motor neuron (SMN1 and SMN2) genes for clinical screening of spinal muscular atrophy (SMA). In this study, one universal fluorescent primer was designed and applied for multiplex PCR of SMN1, SMN2 and two internal standards (CYBB and KRIT1). These amplicons were separated by conformation sensitive CE. Mixture of hydroxyethyl cellulose and hydroxypropyl cellulose were used in this CE system. Our method provided the potential to separate two 390-bp PCR products that differ in a single nucleotide. Differentiation and quantification of SMN1 and SMN2 are essential for clinical screening of SMA patients and carriers. The DNA samples included 22 SMA patients, 45 parents of SMA patients (obligatory carriers) and 217 controls. For evaluating accuracy, those 284 samples were blind-analyzed by this method and denaturing high pressure liquid chromatography (DHPLC). Eight of the total samples showed different results. Among them, two samples were diagnosed as having only SMN2 gene by DHPLC, however, they contained both SMN1 and SMN2 by our method. They were further confirmed by DNA sequencing. Our method showed good agreement with the DNA sequencing. The multiplex ligation-dependent probe amplification (MLPA) was used for confirming the other five samples, and showed the same results with our CE method. For only one sample, our CE showed different results with MLPA and DNA sequencing. One out of 284 samples (0.35%) belonged to mismatching. Our method provided a better accurate method and convenient method for clinical genotyping of SMA disease.